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On TariffsandOptimalTaxationPolicy
in DevelopingCountries
GUNNAR FLq,YSTAD*
Taxesontheforeign-trades ctoraresubstantialsourcesofgovernmentrevenue
in almostalldevelopingcountries.Thusin a numberof countries- including
Pakistan,Indonesia,Burma,Ceylon,Malaysia,Thailand,Nigeria,Ghanaand
Colombia- suchtaxesaccountfor morethan40'percentof thegovernment
revenue.tThemaintypeof tradetaxhasbeentariffs,butin additiontherehave
beenexportaxesandprofitsfromexportmarketingboards,thelatterbeingreally
formsof exportaxes.
For developedcountries,by contrast,taxeson tradearegenerallynot now
significantsourcesof revenue,andusuallyaccountforlessthan5percentofgovern-
mentrevenue,andfrequentlymuchless.However,thishasnotalwaysbeenso. In
theearlyhistoryof thenow-developedcountries,tradetaxeshaveusuallybeenquite
important,andtheprincipalpurposeof tariffshasbeento raiserevenue.In the
UnitedStates,customsdutiesaccountedforover25percentof revenuesatalllevels
of governmentsin 1880,thoughfor only0.8percentin 1960.In Germanythey
accountedfor 16percentof revenuein 1914,thoughfor only4 percentin 1960
[4,pp.138-39]and[1,pp.58-59].
A well-knownconclusionin thetheoryof internationaltradeis thathaving
tariffsis notanoptimalpolicyforasmallcountryunabletoinfluel}cet rmsof trade
if collectioncostsof taxescanbedisregardedandlump-sumtaxesor indirectaxes
*The authoris Professorat the Instituteof Economics,the NorwegianSchoolof Eco-
nomicsandBusinessAdministration,Bergen(Norway). He is gratefulto ProfessorSyedNawab
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short stay at PakistanInstituteof DevelopmentEconomicsin the autumnof 1983whenhe
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gratefulto ProfessorAgnarSandmofor helpfulcommentson partsof anearlierdraft.
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on all commoditiesare possible? Perhapsinspiredby this kind of conclusions,
internationalorganizationsarguein favour of free tradein developingcountries.
ThusTheDevelopmentReport 1983by theWorldBankclearlysaysthat.
Althoughgainsin priceandefficiencyfromfreerinternationaltradeare
stillwidelyappreciated,evelopingcountriesareoftenvictimsof short-
sightedgovernmentaction.Thepoliticalchallengeisfirsttohaltandthen
to reversethe drift towardsprotectionism.Theministerialmeetingof
GATT heldin November1982setthestagefor liberalization.Greater
participationby developingcountriesin GATT wouldhelpstrengthenits
roleasthemostappropriateforumfor continuednegotiationsto reduce
tradebarriers.[7,p.3].
Thusonemaygettheimpressionthatin theviewof botheconomicscience
and internationaleconomicorganizations,thedevelopingcountriesmaynot be
pursuinganoptimalforeign-tradepolicy.It isthepurposeof thispapertoshowthat
if sufficientgovernmentrevenuecannotberaisedthroughlump-sumtaxationandif
indirecttaxescannotbeimposedon all commodities,tariffsmaybepartof an
optimaltaxationpolicy.Manyeconomistshaveingeneralquestionedthepossibility
of havingall governmentrevenueraisedthroughlump-sumtaxation- see,e.g.,
Sandmo[6] - andhavingindirecttaxationon all commoditiesin developing
countrieswouldrequirethatsuchtaxesbeacceptableto thepolicy-makerandthat
all flrmshaveanaccountingsystemreportingtheirsalesandexpenditures,hardlya
veryrealisticassumptioni manydevelopingcountries.Wethereforestartherewith
the extremealternativeassumptionthatlump-sumtaxationandindirecttaxeson
commoditiesarenotpossibleandthatthegovernment,therefore,will haveto raise
revenuethroughtariffs. Theseextremeassumptionswill thenbemodifiedto see
howsensitiveour conclusionsareto lessrestrictiveassumptions,includingthatof
imposabilityof indirectaxesonsome,butnotall,commodities.
FollowingSandmo[5], I shall adoptthe simplifyingassumptionsthat
preferencescanberepresentedbyasocialutilityfunction,andthatthepublicsector
is concernedto raiseagivenamountof taxrevenue.Sincethecountryis assumed
to be smallandunableto influencetermsof trade,consumerandproducerprices
(includingtariffs)aresupposedto bedeterminedin theinternationalmarket.The
publicsectoris assumedto maximizetheutilityof consumers,ubjecto thetax
2See,e.g.,[2,pp.165-75].
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revenueconstraint. This very simplemodelhas,of course,the shortcomingthat
distributiveeffectsof alternativetax schemesareignored.
The socialutility functionis
U =U(C, C1,..., C )0 m (1)
which is taken to havethe usualconcavityproperties. Consumersandproducers
facepricesPi =Pi + ti wherePi areinternationalpricesandti aretariffs. Factorsof
production are treatedas negativeconsumptiongoods. In the following, it is
assumedthat commodity0 is not taxesand is usedas a numerairewhich means
that P =P = 1andt =O. Onepossibleinterpretationof thisisthatcommodity00 0 0
is labourandthatothercommoditiesareconsumergoodswhichmakethemodel
similartothatofSandmor5! .
The budgetconstraintof theconsumersis
m
~ P. C. = 0
i=O I I
(2)
Giventhis budgetconstraint,the first-orderconditionsfor utility maximizationby
consumersare
u. - AP.=0
I I (3)i =0, 1,. . ..m
whereA is theLagrangemultiplierwhichcanbeinterpretedasthemarginalutility
of income.Thedemandfunctionsbecome
Ci = Ci(P) i=O,I,...,m (4)
whereP isthepricevector(PI, . . .,Pm).
Wedefinetheindirectutilityfunctionas
yep) = U(C(P)) (5)
Differentiatingequation5with re~pectto PK gives
aV m aC. m aC.- =~ U. !..=A ~ P !..
aPK j=0 I aPK j=0 I aPK
Differentiatingthebudgetconstraintgives
J... f p ac,. L1 , ,.,' PK
=- CK. Thenit followsthat
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av =- A CK
aPK
K= 1,.. .,m. (6) In general,wecannot,fromequations(12a)and(12b)concludethatoptimal
tariffswillbezeroforasmallcountryunableto influencetermsof trade.Onlyin
veryspecialcasescanit beshownthatoptimaltariffswillbezero.Onesuchspecial
casewill be whenall crossderivativesarezeroandthedemandfor importsis
infinitelyelastic.
Notethat,sinceinternationalpricesaregiven,wemusthaveav/apK = av/atK'
Supposethatthegovernmentwantsto raisea fixedamountof revenue,T,by
importduties. Themaximizationproblemof the publicsectorin termsof the
Lagrangianthenbecomes II
m
L = V(P) + J.l(~ t. M. - T)'- , ,,-n (7)
We nowturnto the empiricalaspectsof the problem.Sincetheimport
demandfunctionsin thepreviousanalysishouldbe interpretedasthoseexisting
withina general-equilibriumframework,theyarehardlyveryrelevantfor a more
practicalapproachto dealingwithtaxationproblems.In orderto showhowthe
optimaltaxationproblemscanbe dealtwithwithinan empiricalframework,I
thereforerelyonapartial-equilibriumapproach.Theproblemcanbeillustratedin
theFigure1. It refersto animportablecommodity.DD' is thedomesticdemand
curve,SS' theimport-competingsupplycurveandHH' theforeignimportsupply
curve.
whereimportsM.=C.- X. .X. =domesticproduction., I I ,
Maximizingtheabovefunctionwith respecto tK gives
av m aM.
- + J.l(~ tl 1 +MK) =0 K =n,..., m
aPK I-n aPK
Insertingequation(6)intoequation(8)gives
(8)
m aM.
A CK =J.l(~ tl 1 + MK)
I=n aPK
m aM. A~ t. 1 = - M + - C
I=n I aPK K J.l K
K=n,. ..,m (9) Price
K L H
K=n,.. .,m (10)
From(10)thestructureofoptimaltradetaxescanbeestimated.
If we, insteadof tariffs,haveindirectaxeson all importcommodities(Le.
X. =0 and t. =indirect taxes), equation (10) becomesI I
m aCI =~ CK'~ t.p J.lI=n 'a K
K=n,. ..,m (11)
T'
whichissimilartoSandmoequation7 [6].
If indirectaxescanbe imposedon commoditiesn, . . ., Z in equation(10),
thenn<z <mandequation(10)canbewrittenas
T
H
z ac. m aM '\
~ t !...+~ t ! =~ C
I=n lap I=z+l 'ap J.l KK K
K=z+I,.. .,m
I
I
x C
~l FigureI. Qumtityof theImportabl<
. .. (12a)K=n,.. .,Z
0
z ac. m aM. A~t !...+~ t 1=-M+-C
I=n lap I=z+l' ap K J.l KK K
. .. (12b)
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An indirecttaxHT wouldraiserevenueHTN'Nandcausea consumption
distortioncostNN'G. A tariffto raisethesamerevenue,however,wouldhaveto
beHT' raisingrevenueKK'L'L (=HTN'N).It wouldcausea productiondistortion
costRKK' andaconsumptiondistortioncostL'LG. Thus,notonlywoulda tariff
adda productiondistortioncost,buttheconsumptiondistortioncostwouldbe
greaterthanin thecaseof indirectaxes.Therefore,it wouldonlybein thecase
in whichindirectaxescannotbeimposedonallcommoditiesthattariffscanbe
partof anoptimaltaxationpolicy.
In thefollowingwewill showhowoptimaltariffsandindirectaxescanbe
estimatedin thecaseof twocommoditieswhereforinstitutionalorpoliticalreasons
indirectaxescanonlybeimposedon oneof thecommodities.It caneasilybe
shownthattheresultswouldalsoapplyto amoregeneralcase.Unitsofquantities
arechosensothatthedomesticmarketpriceincludingthetariffsor indirectaxes
isunity.In thecaseof importsthetotalcostsare
Minimizingtheabovefunctionwith respecto Tandt gives
TTJM - AM =0
teC - 'AC =a
T =land t =-.1
TJ e
Theseformulasof optimaltariffsandoptimalindirectaxationaresimilarto
theformulasof inverselasticitiesin thetheoryofoptimaltaxation.
To givean exampleof how theoptimalindirecttaxesandtariffscanbe
estimated,suppose,TJ=4,e=I, M =100,C=200,andT=100.Then
TM + tC = T
~T(dX+dC) = ~T2-A- (X-C) = ~T2TJM
dp
whereT istheproportionof thetariffin thefinaldomesticpriceP, whichisunity,
C andX arequantitiesinitiallyconsumedandproducedomestically,M =P(C-X)
istheinitialdomesticmarketvalueof import,and
-~ . 100+A . 200=100
4 I
'A =400 =-.i
900 9
TJ=- L --5L(C-X) istheelasticityof demandforimports.
C-X dp
T=A= 4/9=-1- andt =A =--112.=~
TJ 4~ e 19
~ tdC =- ~t2 dC =~t2eC
dP
III
In thetheoryof internationaltrade,it isgenerallyconcludedthattheoptimal
tariffsfor a smallcountryunableto influencetermsof tradearezero. This
conclusionassumesthatlump-sumtaxationor indirectaxesonallcommoditiesare
feasible.However,inmanydevelopingcountrieslump-sumtaxesorindirectaxeson
allcommoditiesmaynotbefeasibleforpollticalandinstitutionalreasons.Forthose
commoditiesfor whichindirectaxesarenotpossible,tariffsmayinsteadbeusedas
part of an optimaltaxationpolicy. Withinthe partial-equilibriumapproach
presentedin thispaper,it hasbeenshownthattheoptimaltariffswill beinversely
Proportionalto theelasticityof demandfor imports.However,thisanalysishas
ignoredthe incomedistributionaspectsof optimaltaxation. In designingany
Optimaltaxationsystemfor adevelopingcountry,theresultsin thispapershould,
therefore,beinterpretedcarefully.
In thecaseof indirectaxes,thetotalcostsare
wheret is theproportionof indirectaxesin thefinaldomesticpriceP. whichis
unity.,Cthequantityinitiallyconsumed,and
e=- L dC istheelasticityofdemandforconsumptiongoods.C dP
Supposenowthata fixedamountof revenueT is to beraisedbytariffsand
indirecttaxes.Theproblemof thepublicsectoristo raisethisrevenuesubjecto
minimizingthedead-weightloss.Theproblemin termsof theLagrangianbecomes
L =~T217M+ ~t2eC- A(TM+tC-T)
.J
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Commentson
"On TariffsandOptimalTaxationPolicy
in DevelopingCountries"
At a timewheninternationaleconomistsareextollingthemanyvirtuesof free
flowof foreigntrade,FlrJ>ystad'spaperarguesthatimposingtariffsmayin factbean
"optimal"policyfor certaindevelopingcountries.Thisisclearlyacounter-intuitive
conclusion,but FlrJ>ystadrrivesat it by focusingsolelyon thefiscalaspectsof
tariffsandliberalization.If governmentscannotraiserevenuesthrougheitherlump-
sumor indirectaxation,thentariffsmaybeanoptimaltaxationpolicy.At the
sametime,however,tariffsarenotnecessarilyanoptimaltradepolicy,andthis
distinctionmustbekeptinmindwhenreadingthispaper.
The argumentsof internationalorganizationspushingfor removalof tariffs
andotherdistortionsin foreigntradedonottypicallyrelateto thenarrowrevenue-
relatedaspects.In fact,thepolicyadviceof suchorganizationsisbasedonthewider
issuesof gainsfromtradeandimprovementsof efficiencythatresultfromtariff
liberalization.Briefly,accordingto the standardtheory,internationaltradeis
believedto contributeto developmenti thefollowingways:tradeallowsacountry
to followthe routeindicatedby the theoryof comparativeadvantage;it offers
greateropportunitiesto exploiteconomiesof scale;it increasesthesupplycapacity
of theeconomythroughimportsof capitalgoods,rawmaterials,andotherinputsin
production;and,finally,by providingcompetitionfortradablegoods,it isasource
of stimulusandpressurefordomesticproduction.Thesetheoreticalrgumentsare
supportedby a numberof casestudiesthathaveshownthat,atthebroadestlevel,
thecountriesadoptingoutward-lookingdevelopmentstrategieshavefaredbetterin
termsof growth,employment,economicefficiency,andadjustmentto external
shocksthanthosethathaveengagedin moreinward-lookingstrategies.Theout-
ward-orientedpolicieshavebeentypicallycharacterized,interalia,bytheprovision
of incentivesfor exports,andtheencouragementof importcompetitionfordomes-
I ticallyproducedgoods.
I All this iswellknown,but isignoredby FlrJ>ystad.As aconsequence,thepaper
L. j, mu,htoouaITowlyfo,uredandI'm uo''°'" wh" m,,,,,, ith" fo,,h,polky-i ... . . mak",in , dovolopiugooou''Y.Cluady,it "urno'h, iO"'p,""d"a "tiom'"fm
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increasesin tariffs.Whatreallyhastobedoneistocombinetheresourceallocation
and efficiencyargumentswith the revenue-basedissues,andthencalculatethe
optimumtariff. I recognizethatthiswouldmaketheanalysismuchmorecomplex,
butwithoutsuchanattempthepaperremainsanexercisedevoidof anypolicy
significance.Perhapsthispapershouldbeviewedasa firststepin thedirectionof
incorporatingrevenueaspectsintoacomprehensiveanalysisof tariffs.
Asidefromthe abovegeneralissues,therearea fewspecificpointsin the
paperthat deservecomment. Firstly,sinceit is assumedthat all goodsare
homogeneousI amnotsurewhatthetermsof trade(definedastherelativepriceof
exportsto imports)meanin thiscontext.Thereis onlyonepricein themodel.
Presumablyall thatFlrpystadwantsto sayis thatin a smallopeneconomythe
foreignpricelevelisgiven,andthelawofonepriceholds.If oneshiftstoasituation
of non-homogeneousgoods,andcertainlyonecanmakea casethatimportsare
imperfectsubstitutesfor domesticgoodsin developingcountries,thentheanalysis
wouldhaveto bealtered.For example,onecouldeasilygeta casein whichthe
cross-priced rivativesbetweenimportsanddomesticgoodswerezero.
Secondly,whilethepartial-equilibriummodelisusefulasapedagogicaldevice,
it tendstobesomewhatrestrictive.EmployingthecCJnceptof "Harbergert iangles"
to measurewelfaregainsandlossesis astandardprocedurewhenoneis concerned
with smallchanges.However,thisapproachbecomesincreasinglyunrealisticwhen
largetariffchangesareconsidered,andthishastobeacknowledgedinjudgingthe
numericalexample.
Finally,whilethenumericalsimulationsareinteresting,I wouldhavepreferred
to seesometypeof tablethatgavetheresultsfor differentvaluesof therelevant
parameters.In otherwords,sometypeof sensitivityanalysiswouldhavebeenvery
useful.For example,if onereversesthevaluesforthepriceelasticityof thedemand
for imports(17)andthepriceelasticityof thedemandfor domesticgoods(e),one
getsquitedifferentconclusions.Suppose17=1ande=4,thenwefindthat7=2/3
andt = 1/6. Onecouldalsoconsiderotherintermediatevalues,andperhapseven
17=O. As 17-)00,wewouldget7-)000.Sinceweknowof anumberof imported
commoditiesthathaveazero(orclose-to-zero)priceelasticity,wouldthismeanthat
onewouldrecommendaninfinitetariff?
Adviser,
ResearchDepartment,
InternationalMonetaryFund,
Washington,U.S.A.
Dr MohsinS. Khan*
*The viewsexpressedherearethesoleresponsibilityof Dr Khan anddo not necessarily
reflectthoseof theIMF.
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PriceandIncomeElasticitiesof
ConsumerGoodsImportsof Pakistan
KHWAJA SARMAD and RIAZ MAHMOOD*
I. INTRODUCTION
Estimationof disaggregatedimportelasticitiesfor developingcountriespre-
sentsa formidabledata-handlingproblem.Theavailablestudiesonthesubjectare
concernedmostlywiththeestimationof incomeandpriceelasticitiesof importsat
a disaggregatedl velcorrespondingto the one-digitlevelof the StandardInter-
nationalTradeClassification(SITC), see,e.g.,Khan [1], Melo andVogt [4],
NguyenandBhuyan[5]. Consequently,theyapplyacommonelasticityestimateto
allcommoditysub-groups.
Thelackof disaggregatedestimatesof importelasticitiesi a seriousconstraint
on theeffortsto quantifytheeffectsof policymeasuresonthevolumeof imports
and economicwelfarein general.In this studyan attempthasbeenmadeto
overcomethislimitationby estimatingpriceandincome lasticitiesof theconsumer
goodsimportsof Pakistanat thethree-digitlevelof theSITC. Consumergoods
importshavealsobeendistinguishedby functionalclasses,viz.consumergoodsand
rawmaterialsforconsumergoods.
In thisstudytheimportanceof changesin relativeprices,customsdutiesand
an incomevariableasexplanatoryvariablesdeterminingthequantityof consumer
goodsimportsof Pakistan,hasbeeninvestigatedfor theperiodfrom1969-70to
1979.80.Duringthistimetherewasagrowingstructuralconcentrationf importsin
favourof consumergoods,which,bytheendof theSeventies,accountedforaround
60 percentof thetotalimports.Thereisalsoevidenceof concentrationbetween
differentproductsof thesameindustry,whichsuggestshatsomebenefitcanbe
gainedby studyingimportson a disaggregativebasis,in particularby usinginfor-
mationat thethree-digitSITClevelasthebasicdata.Thefactthatthisisalsothe
decisionlevelfortariffpolicyprovidesadditionalcauseforadisaggregativeapproach.
Therequiredataonquantityandvalueof importsweregeneratedbyaggre-
gatingthesix-digitseriesavailablein theForeignTradeStatistics[6]. Pricesfor
*The <!,uthorsare,respectively,SeniorResearchEconomistand Staff Economistat the
PakistanInstituteof DevelopmentEconomics(PIDE), Islamabad.Theyaregratefulto Prof. Syed
NawabHaiderNaqvi,Director,PIDE, for his constantencouragementin completingthis study.
~c~eY alsothankMr MasoodAshfaquefor computingassistance.
